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The invention described herein may be 
manufactured and used by or for the Gov¬ 
ernment for governmental purposes, without 
the payment to me of any royalty thereon. 
6 This invention relates to a propellant 
charge for projectiles and to a method of 
lorming the same. 

It has heretofore been proposed to pro¬ 
vide combustible containers for the propel- 
10 lant charge of both, fixed and separate load¬ 
ing ammunition with a view to contribut¬ 
ing to the propelling power of the gases of 
the. explosion. These containers have in¬ 
variably been composed of solid and con- 
15 tmuous sheet material of appreciable thick¬ 
ness into which the granular charge is 
placed. 

Inasmuch as the factors affecting the form 
and size of the powder grain are the type 
20 and. caliber of gun, weight of charge and 
projectile, rate of burning, and the regu¬ 
larity in ballistics, it is evident that the un¬ 
granulated containers can not effectively 
contribute to the propelling powder as in- 
25 tended. 

or der, therefore, to provide a container 
which will possess the same characteristics 
as the principal granular charge, it is con¬ 
templated, in the present invention, to form 
30 the container from grains of powder held 
together and rendered continuous by ex¬ 
ternal surface coating through means of a 
solvent. The charge which is formed in a 
novel, manner by the use of a perforated 
35 container or cage has sufficient strength so 
that it may be cemented to the projectiles 
to provide a complete round of ammunition 
that will withstand handling. 

With the foregoing and other objects in 
40 view, the invention resides in the novel as¬ 
sembly and arrangement of parts, and in 
the method and details of construction here¬ 
inafter described and claimed, it being un¬ 
derstood that, changes in the precise embodi- 
€6 ment of the invention herein disclosed may 


be made within the scope of what is claimed 
without departing from the spirit of the 
invention. 

. Poetical embodiment of the invention 
ls^illustrated in the accompanying drawings, g% 

Fig. 1 is a view in side elevation of a 
round of ammunition formed and assembled 
m accordance with the invention; 

Fig 2 is a longitudinal sectional view u 
through the propellant charge; 

Fig. 3 is a view in side elevation of the 
cage employed in forming the charge shown 
m Fig. 2; 

Fig. 4 is an end view of Fig. 3; w 

Fig. 5 is a longitudinal sectional view 
or a propellant charge formed with cavi¬ 
ties for containing black powder; and 

Fig. 6 is an end view of Fig. 5. 

Referring to the drawings by numerals tin 
oi reference: 

The propellant charge is in the form of a 
cartridge case which it replaces and consists 
of a rigid container 5 composed of individ¬ 
ual grains of powder cemented together by 70 
the action resulting from the external appli¬ 
cation of a solvent. The amount of solvent 
applied is restricted so that the identity of 
the. individual grains is preserved. The 
mam component 6 of the charge is consti- 75 
tuted by grains of powder of the same char¬ 
acter as those forming the container. 

The method of forming the charge con¬ 
sists in first filling a perforated mold or 
wire cage 7 with loose powder, and apply- 80 
mg a solvent to all exposed surfaces. This 
operation may be performed by brushing 
or spraying, by immersing the cage or by 
dipping only the outside exposed layer of 
the confined charge. By these methods the 85 
penetration of the solvent may be varied 
and the thickness of the envelop or container 
wall regulated. By forming only a thin 
wall, as illustrated in Fig! 2, the grains of 
the main charge are spaced to afford good 
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lition. However, under certain circum- 
inces it may be desirable to solidify the 
tire charge by surface treatment of ail ta 
the grains with the solvent, thereby ob- r c 
ining a uniform compactness, of loading na 
L d a uniform flame transmission through a 
L charges made in vthis manner. v 

In the case of smokeless powder numerous cJ 
lvents are known and can be used such as c< 
her-alcohol, acetone, ethyl acetate-alcohol, p 
c. Acetone alone gives an almost mstan- 
,neous cementing action hut it also gives ti 
hard smooth surface to the grains which r 
snders ignition difficult. In order to com- n 
ensate for this effect an easily ignitable r 
lbstance soluble in acetone may be includ- c 
1 in the solvent to restore to the grain its t 
icility of ignition.' Such substances are e 
itroglycerine, mannitol hexanitrate,. etc. c 
L t the same time, water-proofing ingredients 
lay be incorporated in the solvent. , « 

Another method of partly avoiding a for- ] 
lation of too hard and smooth a surface on ] 
he powder grains is to mix the solvent with < 
, highly volatile liquid such as ether, For 1 
xample, a solvent consisting of only 5% 
.cetone and 95% ether produces cementing 
,f the grains, the action apparently being 
hat the solvent rapidly evaporates from 
he surface of the grains but due to sur- 
:ace tension it adheres to all points of con- 
;act of adjoining grains for. a sufficient time 
;o insure cementing at these points. 

Referring to Figs. 2 and 5, the method of 
nolding the charge in a cage provides a 
convenient means for forming one or more 
cavities or pockets 8 therein, the mold or 
former 9 being positioned in the cage 7 
by means of arms 10. These pockets can 
be used to carry charges 11 of black powder, 
preferably in the form of hollow pellets and 
retained by plugs 12 of smokeless powder 
cemented in place. The central pocket 
would carry a primer and primer charge. 

The pockets 8 and the charges 11 .may be 
formed as individual units by placing and 
sealing the black powder in containers of 
smokeless powder. Such containers in any 
form or size may be made by using per¬ 
forated cages and pouring out the loose con¬ 
tents after the exterior coated surface has 
dried in the identical manner practised in 
forming the container 5. 

For separate loading ammunition the.pro¬ 
pellant charge which is sufficiently rigid to 
permit handling as units may be wrapped 
in water-proof paper and packed in paper 
cartons. 

For fixed ammunition the propellant 
charge is cemented to the base of the pro¬ 
jectile 13 as shown at 14 in Fig. 1. Since 
there is no cartridge case that must be ex¬ 
tracted after firing the round it is not nec¬ 
essary to provide a cannelure. 


I claim: . . „ ' 

1. A propellant charge comprising a con¬ 

tainer having pockets and formed of a plu¬ 
rality of individual grains of powder ce¬ 
mented together without loss of identity, 
a main charge of loose grains of powder 
within the container and having the same 
characteristics as the grains forming the 
container, and inserts of black powder m the 
pockets of the container. ... 76 

2. A propellant charge comprising a con¬ 
tainer having pockets and formed of a plu¬ 
rality of individual grains of powder ce¬ 
mented together without loss of identity, a 
main charge of grains of powder within the 80 
container and having the. same characterise 
tics as the grains forming the container 
and inserts of black powder in the pockets 

of the container. 

3. A propellant charge comprising a con- 85 
tainer having pockets and formed of a plu¬ 
rality of individual grains of powder ce¬ 
mented together, a main charge of grains 

of powder within the container and having 
the same characteristics as the grains form- 00 
ing the container, and inserts of black pow¬ 
der in the pockets of the container. 

4. A propellant charge comprising a con¬ 
tainer formed of a plurality of individual 
grains of powder cemented together, a main 0 
charge of grains of powder within the con¬ 
tainer and having the same characteristics 
as the grains forming the container. 

5. A propellant charge comprising a rigid 

, unit formed of an irregularly assembled 100 
s mass of powder grains which has partially 
■ been submitted to the action of a. solvent. 
r 6. A propellant charge comprising a rigid 
i unit formed of an irregularly assembled 
, mass of powder grains wnich has been sub- 105 
1 mitted to the action of a solvent, 
r 7. A method of forming a propellant 
t charge unit which consists in placing loose 
grains of powder in a cage, applying; a sol- 
s vent containing an ignition facilitating 110 
1 agent to the outer layer of the powder to 
f cement the grains together and form a rigid 
„ envelop without altering the identity of the 
; grains and removing the unit from the cage. 

‘ 8. A method of forming a propellant 115 

L " charge unit which consists m placing loose 
s grains of powder in a cage, applying a sol- 
n vent to the outer layer of the powder to 
cement the grains together and form a rigid 
>- envelop without altering the identity of the 120 
° grains and removing the unit from the cage, 
d 9. A method of forming a propellant 
charge unit which consists in placing loose 
grains of powder in a cage, applying a 
it Solution consisting of approximately 5% 126 
d- acetone and 95% ether to the outer layer 
le of powder grains to cement the grains to- 
s- gether, and removing the unit from the cage, 
c- 10. A method of forming a combustible • 
container which consists in placing loose 130 
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grains of powder in a cage, applying a sol¬ 
vent to the exposed layer of the powder to 
cement the grains and form an envelop, and 
removing the loose uncemented grains. 

U 11. A method of forming a combustible 
container which consists in placing loose 
grains of powder in a cage, applying a sol¬ 
vent to the powder to cement the grams and 
form an envelop, and removing the contain- 
10 er thus formed from the cage. 

CECIL G. YOUNG. 
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